Constitutive parameter functions
The constitutive parameter functions of the anisotropic shell are given in Fig. S1 , which correspond to Equations (1) -(3). Figure S1 : Constituent parameters for a 4 layers Radial Photonic Crystal composed of alternating a-type and b-type layers. Black stair-like curve corresponds to the actual parameters profiles (red curve is a guide for a-type layers, blue curve is a guide for b-type layers): (a) µ r radial relative permeability; (b) µ θ angular relative permeability; (c) ε z vertical (z-oriented) relative permittivity. Note the dependence with the radial distance to the centre of the device (located at r = 0). Insets show in a colour scale the parameter variation in the multilayered structure. In this configuration, the inner central cavity has a radius r int = 15 mm, external radius of the RPC is r ext = 35 mm.
A comment can be added with respect to the implementation of the radial variation of the constitutive parameters. Since implementing the three functions of these constitutive parameters can be a complicated task, we decided to design a device that could at least retain the main targeted characteristics, but with a reduced set of constitutive parameters. In this case, angular permeability is the key parameter associated to the Fabry-Perot shell resonances and it is conserved. An electrical permittivity response is designed by taking only a "corrected" mean value of the function in Fig. S1 (c) across the shell radius. Finally, the radial permeability function is not implemented and the designed device will have a neutral response (µ r = 1), with no radial variation. These first order approximations can be justified since it can be demonstrated that, in terms of the resonant shell frequencies, we have the following relations: 
Therefore, the stepped functions can be replaced by these corrected mean values without losing the main resonant characteristics of the ideal profile devices.
Reduced impedance and refractive index
On top of the constitutive parameters, reduced impedance and refractive index are displayed in Fig. S2 , for a wave with radial propagation. 
Split ring resonator based Radial Photonic Crystal
From the unit cell simulations and using standard retrieval techniques, as mentioned in the manuscript, constitutive parameters can be extracted for each one of the layers forming the RPC shell. These full-wave simulations permit, by optimizing the geometric dimensions of the SRRs to generate a specific response in terms of the angular permeability and the electrical permittivity. Angular permeability and vertical permittivity are obtained from simulations of the unit cell excited by a plane wave with radial propagation direction. Simulations take therefore into account the array effect created by each layer of SRRs and also losses associated to the metallic and dielectric materials. In Fig. S3 , refractive index, reduced impedance, permittivity and permeability are displayed. For this design, it is clearly observable that permittivity has a very low dispersion with respect to frequency variations (flat curve at the design frequency). With respect to permeability, although a certain degree of dispersion is expected from the Lorentz-type curve, this effect should not be as important as in the case where the SRRs are used in the negative permeability regime. This fact, combined with the extracted values of refractive index and impedance, explains that around and not only at the designed operation frequency, the device still retains a large part of the expected behavior. 
Geometric dimensions of the designed device
The following table summarizes the geometric dimensions of the designed device. It also includes the number of unit cell elements (all identical) per layer and their extracted parameters from simulations. These extracted parameters are compared with the target parameters of Fig. 2(c) . This is a relative comparison defined as: Table S1 : Geometric dimensions of the designed 4 layers Radial Photonic Crystal. The geometric dimensions correspond to the unit cell of Fig. 2(b) . The (integer) number of rings per layer is also included, with 6 rings added between consecutive layers. Extracted parameters from numerical unit cell simulations are given with relative difference with respect to the target parameters of Fig. 2(c) ; they are the reduced parameter set.
Q-factor extraction and frequency determination
From the results of Fig. 8 values of the Q-factor can be extracted starting from the B 3 curves (experiment and simulation). An estimate of the Q-factor can be done if two Lorentzian-type curves are fitted respectively to the experimental and simulation data. From each fit, a central resonance frequency and a -3 dB bandwidth can be defined, that in turn give a value for the Qfactor with the simple relationship: Q = f/∆f -3dB . Figure S4 represents the fitted Lorentzian-type curves to the extracted coefficients from the measured and simulated B 3 coefficients. From these fits central frequencies and absolute bandwidths can be extracted and the Q-factor estimated.
The obtained values are Q sim = 6.38 and Q meas = 9.37. Additionally, the Comsol eigenvalue simulation also gives directly a quality factor for the q = 3 resonant mode Q Comsol = 8.33. All these data represent the same order of magnitude. They can be related to the wide bandwidth over which the q = 3 resonance pattern is excited near the nominal resonance frequency. The absolute bandwidths extracted with the same fitting procedure are Γ sim = 0.84 GHz and Γ meas = 0.67 GHz. If, on the contrary, the target would be having a very precise determination of the source frequency, then, high Q-factor resonances and a new RPC design would be required. 
Position determination
Starting from the results given in Fig. 6 , we analyze the simulated and measured data in order to quantify the possibilities of determining the position of a point source by using a pair of resonant RPCs. We analyze in more details the field plots to determine an approximate position of the source starting from the field distributions in the RPCs (see Figs. S5 and S6). From the measured field distribution (Fig. S5) it is possible to find α 1 and α 2 . The distance between both RPCs is known (d = 127 mm). Angle α 1 = 48º and the centre of Shell 1 define a straight line, and angle α 2 = 53º and the centre of Shell 2 define a second straight line. The crossing point for the two lines is the predicted source location. In a coordinate system centred on the source position (0,0), the crossing point defined by the two shells would be located in coordinates (-18.48,10.31 ). This position is equivalent to an error distance of 21.17 mm, equivalent to 0.28λ 0 . Some causes of this error can be advanced. It can be observed from the measured field map that first shell, as already mentioned in the manuscript, has a better response than the second shell. Deviation with respect to the nominal position angles of 45º is higher for the second shell. Also, since both shells are close one to the other, they interact, not only with the excitation source but also between them and acting as secondary radiators. Figure S6 : Simulated E-field distributions on the external boundary of the RPCs in polar plots (above). E-field values superimposed to the RPC schematics. Angles α 1 and α 2 give the directions of the point source as seen by each RPC shell.
A similar estimate can be made from the simulation results (see Fig. S6 ), which gives a predicted position (-6.69,-13 .03) instead of the true source position (0,0). This corresponds to a distance of 14.64 mm, equivalent to 0.19λ 0 . In this case, interaction between the shells still exists, but both shells are virtually identical.
Additional videos
Video S1 -Frequency tracking application:
This animation shows a punctual wave source located near a RPC with the constitutive parameters of Equations (1) - (3). The frequency at which the point source radiates a cylindrical wave varies from an initial value of f ini = 2.5 GHz to a final value of f fin = 5 GHz (it is a continuous loop). As frequency increases, the different resonant modes are excited within the shell and the resonant pattern exhibits each time a different symmetry mode (q = 2 at f 2 = 2.89 GHz, q = 3 at f 3 = 3.89 GHz and q = 4 at f 4 = 4.94 GHz). Depending on the resonant mode that is active within the RPC shell, it is possible to estimate the frequency at which the source is radiating. The precision of this estimate can be increased if the RPC resonant modes at successive frequencies are closely located in the frequency spectrum. This is possible by adjusting the finite size and the dispersion diagram of the periodic structure, since the Fabry-Perot resonances of the shell depend on both characteristics.
Video S2 -Position tracking application:
In this animation a punctual wave source is moving between 2 identical RPCs. The design of the RPCs does not match the characteristics of the devices studied in the manuscript. In this case, both devices have 10 layers and have different constituent parameter functions. Although different, they are based on equations similar to Eqs. (1) -(3) with different numerical coefficients. These designs have a q = 1 shell resonant mode (dipolar resonance with 2 lobes in the E-field patterns) at 3.16 GHz. Since the source radiates at this frequency, a resonance is excited in each RPC. The importance of this result is that with the q = 1 resonance the E-field pattern has a direction where the 2 lobes point to. In the direction perpendicular to it are located the 2 nulls of the resonant pattern. Note how, as the source moves, the resonant pattern within each RPC continuously follows the source movement by pointing its maximum to the source position. This permits establishing the position of an external source by locating the point where the directions of both resonant patterns cross each other. It is a triangulation based positioning system.
First and last frames of the video are extracted and displayed in Fig. S7 , where super-imposed arrows show how the shell resonances effectively point to the source positions. In the animation it is possible to observe how the shell patterns progressively rotate as the source moves, while keeping the maximum E-field direction pointing to the source position. (b) (a)
